Quadrupole magnets in the SNS Medium Energy Beam Transfer line (MEBT) are in close proximity to each other. The distance between iron cores ,of is comparable to the magnet aperture and therefore fringe fields of the magnets overlap. The. magnetic field distribution of the SNS MEBT quadrupole magnets has been calculated using the 3-D MAFIA code. The MEBT focusing system consists of 14 quadrupole magnets, 8 of 32 mm aperture and 6 of 42 mm aperture [ 11. All quads have 45 mm long iron core. The distance between the edges of the iron cores of adjacent quads of the central triplet of 55 mm is comparable to their aperture of 42 mm, therefore fringe magnetic fields of adjacent magnets can overlap affecting focusing properties of the triplet. In order to investigate the magnitude of the effect, 3D distribution of the magnetic field of the quads was calculated using the static solver from the MAFIA package.
The MEBT focusing system consists of 14 quadrupole magnets, 8 of 32 mm aperture and 6 of 42 mm aperture [ 11. All quads have 45 mm long iron core. The distance between the edges of the iron cores of adjacent quads of the central triplet of 55 mm is comparable to their aperture of 42 mm, therefore fringe magnetic fields of adjacent magnets can overlap affecting focusing properties of the triplet. In order to investigate the magnitude of the effect, 3D distribution of the magnetic field of the quads was calculated using the static solver from the MAFIA package.
Magneticfield of a single quad.
The calculated distributions of magnetic field gradient for 42 mm aperture quads with different excitation currents are shown in Fig.1 . Effective gradients were calculated assuming effective length of 61mm for 32 mm aperture quad and 66 mm for 42 mm aperture quad. Results are shown in the Table 1 . Design values [l] are shown in parentheses for comparison. Note good agreement between calculated and design values. Difference is larger for larger currents, which can be explained by difference between design iron properties and material properties table used in MAFIA calculations. Dependence of quad focusing strength upon excitation current is shown in Fig.2. 1.2 Eflect of presence of the adjacent quad on the magnetic field distribution.
In the present MEBT configuration three 42 mm aperture quadrupole magnets are placed in close proximity to each other. The presence of the iron core of the adjacent quad in the vicinity of the magnet gap can change distribution of the field. In order to 
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calculate the magnitude of the effect the second quad was added to the MAFIA model. Distribution of the magnetic field was calculated for different distances between quad centers with zero current in the coil of the second quad. Calculated gradient distributions are shown in Fig 3 . 
EFFECT OF FRINGE FIELD SUPERPOSITION ON THE FOCUSING PROPERTIES OF THE TRIPLET
As can be seen from Fig.1 . the magnetic field of 42 mm aperture quadrupole magnet stretches well beyond the physical edge of its core. When adjacent quads are placed close enough to each other their fringe fields overlap changing the focusing properties of the magnetic system. It was shown above that fringe field perturbation due to adjacent iron core is negligible for the actual separation of the MEBT quads. Therefore superposition of normalized gradient distributions of The results are summarized in (-11.7) 
CONCLUSION
Analysis of the magnetic field distribution of the MEBT quads using 3D calculation shows that the presence of the iron core of the adjacent quad close to the magnetic gap doesn't significantly affect gradient, while overlap of fringe fields of the quads in the triplet change the transfer matrix of the focusing system considerably. Adjusting quad strengths and slightly changing positions of hard edge quads in the model can correct the effect. Correction coefficients are calculated. The required correction to quad strength of about 10% is significant and has to be taken into account for initial quad setting during commissioning.
Effect of quads proximity on higher multipoles of the field distribution was investigated as well but it is negligible and not discussed here. 
